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Use of the Client Oriented Scale of Improvement as a Clinical Outcome Measure  
in the Veterans Affairs National Hearing Aid Program 
 
 
Robert F. Zelski 
 
(ABSTRACT) 
 
 In the present health care environment, there is an increased demand for 
audiologists to measure the outcomes of hearing aid intervention.  In addition to the more 
traditional objective outcome measures, many subjective outcome measures have been 
developed in the last 20 years.  Two such subjective outcome measures are the 
Abbreviated Profile of Hearing Aid Benefit (APHAB) and the Hearing Handicap 
Inventory for the Elderly (HHIE).  These instruments consist of a series of pre-selected 
questions that may or may not be applicable to an individual.  An alternative to the pre-
selected question format is an open format design that allows the person with a hearing 
loss to designate areas of concern to them.  One subjective outcome measure that uses 
this format is the Client Oriented Scale of Improvement (COSI) developed by Dillon and 
his colleagues in Australia.  The COSI has been validated and may be useful for oversight 
with multi-clinician facilities or for multi-clinic systems.  The purpose of this study was 
to address the potential of the COSI for such oversight.  Specifically, the study examined 
the inter-observer agreement of the classification of individually identified situations into 
general categories.  The study also re-examined the clinical utility of the COSI as an 
outcome measure in individual hearing aid fittings.  The results demonstrate very good 
inter-observer agreement for the classification of individually identified situations.  In 
addition, the study supported the usefulness as a clinical outcome measure that had been 
found by Dillon and his colleagues in Australia.  These results indicate that the COSI has 
potential for oversight of the outcomes of hearing aid intervention in hearing aid delivery 
organizations. 
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INTRODUCTION 
 
In the present health care environment there is an increasing demand for providers 
of rehabilitative services to demonstrate the efficacy of their efforts.  That is, they are 
required to measure the outcomes of intervention.  For hearing aid rehabilitation, this 
means demonstrating improved communication capabilities with hearing aid use.   
Traditionally, the outcomes of hearing aid intervention have been demonstrated 
using objective measures such as the functional gain, speech recognition testing, and real-
ear responses.  Discussions of these measures can be found in many audiology texts and 
research literature (e.g. Kuk, Harper, & Doubek, 1994; Mason  & Popelka, 1986; Millen, 
1975; Northern, 1992; Ringdahl & Lejohn, 1984; Studebaker, 1982; Tobin, Baquet, & 
Koslowski, 1997).   In general, functional gain measures are used to demonstrate that 
individuals can detect less intense sounds when using amplification.  Word recognition 
tests are used to demonstrate improvement in the ability to understand average intensity 
levels of speech.  Real-ear measures are similar to functional gain measures, but are non-
behavioral.  That is, they do not require the active participation of the patient.  Real-ear 
measures are used to demonstrate that the hearing aid increases the sound pressure level 
(SPL) of sounds reaching the tympanic membrane.  The real-ear measures are often used 
in conjunction with some prescriptive formula that is designed to predict successful 
hearing aid amplification values.   
 While auditory communication is clearly dependent on the ability to detect and 
recognize important acoustic information in the speech spectrum, improvements  
assessed by these objective techniques do not always correspond to an individuals 
communication functioning in everyday life, i.e. to real-world outcomes  (e.g., Beck, 
1982; Dillon, James, & Ginis, 1997; Humes, Christensen, Bess, Hedley-Williams, 1997; 
Nilsson, Vesterager, Sibelle, Sieck, & Christensen, 1997; Schwartz, 1982; Surr, Cord, & 
Walden, 1997; Walden, 1982; Weinstein, 1997). 
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An alternative to the use of objective hearing aid benefit measurements is the use 
of self-report methodology.  Over the last 20 years, several subjective, self-report tools 
have been developed or adapted for the purpose of assessing the real-world outcomes of 
hearing aid use.  Typically, these instruments are composed of a series of predetermined 
questions that ask hearing aid users to assess their ability to hear and/or understand in 
various listening situations or they ask patients to relate some emotional or social reaction 
to the hearing loss.  Either the clinician presents the questions in a face-to-face format or 
the hearing aid user completes the questionnaire without the participation of the clinician.  
A review of many of these subjective outcome measures can be found in Huch (1999). 
One of the earliest subjective outcome measures that gained widespread use in for 
assessing hearing aid benefit was the Hearing Handicap Inventory for the Elderly (HHIE) 
developed by Ventry & Weinstein (1982).  In its original form, the HHIE was designed to 
quantify the effects of hearing impairment on the ability of older persons to function in 
everyday life, but it was adopted for the assessment of hearing aid benefit very soon after 
development (Newman & Weinstein, 1988).  The 25 questions in the HHIE include 13 
that assess the emotional impacts of the hearing loss and 12 questions that assess the 
social impact. The patient answers each question with a response of  yes, sometimes, 
or no.  The audiologist scores the answers with a 4 when the patient responds yes, 
a 2 when the patient responds sometimes, and a 0 when the patient responds no.   
The maximum score is 100 and the minimum score is 0. This numeric scoring allows for 
the handicap to be quantified, with a higher score corresponds to a more handicapping 
condition. The HHIE can be administered verbally or in a paper-and-pencil format and 
the administration time is approximately 10 minutes (Ventry & Weinstein, 1982).   
 
In the 1980s and 1990s several other subjective measurement instruments were 
developed to assess hearing aid benefit (e.g., Demorest & Erdman, 1986; Cox & Gilmore, 
1990; Walden, Demorest, & Hepler, 1984, Cox & Alexander, 1995).  One of the most 
common subjective benefit measures in use today is the Abbreviated Profile of Hearing 
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Aid Benefit (APHAB) developed by Cox & Alexander (1995).  This measure calls for a 
patient to answer 24 predetermined questions during the initial visit.  At the end of the 
hearing aid fitting process the same 24 questions are administered.  The difference in the 
rating between the initial and the final visit is scored as the amount of benefit in each of 
four general categories.  As an alternative, both the pre-fitting and post-fitting 
assessments can be completed at the end of the fitting process.  The four categories are 
ease of communication (EC), listening in background noise (BN), listening in reverberant 
conditions (RV), and aversiveness of sounds (AV).  The APHAB can be administered in 
a paper-and-pencil format or with the use of a computer.  The computerized format 
allows for the production of charts that demonstrate the derived benefit in each of the 
four categories.   
Both the HHIE and the APHAB are well researched and psychometrically sound 
instruments. Recently, however, the use of predetermined items to assess hearing aid 
benefit has been questioned.  Researchers in Australia (Dillon et al., 1991a & 1991b and 
Dillon, James, & Ginis, 1997) and in Great Britain (Gatehouse, 1994; Gatehouse, 1999) 
raised the issue that using predetermined questions might lack precision in assessing 
hearing aid benefit for a particular patient.  These researchers note that this is because 
some questions may not be relevant for the individual.  Inclusion of non-relevant items 
increases the administration time and may limit the amount of beneficial information 
derived from using the instrument. These concerns may account, in part, for the recent 
survey data of Martin (1998) who found only 22% of audiologic practices in the United 
States report use of standardized self-report instruments.    
 
In recent years two subjective measures have been introduced to address the issue 
of using predetermined items to subjectively assess hearing aid benefit. These are the 
Client Oriented Scale of Improvement (COSI), which was developed by Dillon and his 
associates in Australia (Dillon, et al. 1997) and the Glasgow Hearing Aid Benefit Profile 
(GHABP), developed by Gatehouse (1999).  Both instruments utilize the open response 
format first suggested by Stephens (1980).  In this approach no preset items exist.  
Rather, the patient nominates situations or circumstances that are important to him/her in 
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obtaining amplification.  The benefit measures are then determined by how well these 
patient identified situations are met.   
 
The GHABP is actually a hybrid approach utilizing both pre-selected items and 
open response items. The GHABP, therefore, consists of two sections.  In the first section 
there are four preset items that may or may not be applicable to a patient.  One such 
question asks if the patient has difficulty when having a conversation with one person in 
a quiet environment.  Another question asks if the patient has difficulty having a 
conversation in a group.  The patient first identifies whether or not the question is 
applicable to his/her life and, if it is applicable, answers a series of six questions about 
that item.  The six questions, which are the same for all four items, assess the degree of 
difficulty encountered with and without a hearing aid in that situation. The second section 
of the GHABP utilizes Stephens (1980) open response approach.  The patient nominates 
up to four additional situations that he/she feels is appropriate in his/her life and 
completes the six-item questionnaire for each of the nominated situations.  For both 
sections, the patients rate the degree of difficulty for each of the six questions.  The 
degree of difficulty is rated with a descriptor ranging from no difficulty to cannot 
manage at all and with a numeric equivalent ranging from 1 for no difficulty up to 5 
for cannot manage at all. By using numeric equivalents the ratings can be statistically 
analyzed.    
 
Unlike the GHABP the COSI uses only the open response format.  The COSI is 
described by its developers as a quick and simple procedure and in two research studies 
the developers found the COSI to be an effective method of assessing hearing aid benefit 
for patients in the Australian Hearing Services (Dillon, et al., 1997; Dillon, Birtles, & 
Lovegrove, 1999).  To use the COSI, the patients identify up to five specific situations 
that they would like to have improved by wearing amplification.  These situations can be 
listening situations or they can be emotional or social situations.  This identification of 
specific situations is made prior to the hearing aid fitting and the clinician groups the 
patient identified situations into one of 16 standard categories. At the end of the 
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rehabilitation process each patient is asked two questions about each of the specific 
situations identified at the beginning of the process.  The first question asks the patient to 
rate the degree of change in his/her hearing for that situation.  The degree of change is 
noted by a series of five descriptors ranging from worse to much better.  The second 
question asks the patient to rate his/her final ability with the hearing aid for each of the 
identified situations.  This rating ranges from can hardly ever hear in that situation to 
can almost always hear in that situation.  Again there are five choices for the patient.  
These final ability ratings have percentage equivalents ranging from 10% for hardly 
ever to 95% for almost always.  The degree of change rating does not have a 
numerical equivalent on the COSI form, but the developers noted that the five descriptors 
can be rank ordered on a scale of 1 to 5 for analysis purposes, with one corresponding to 
worse and five corresponding to much better (Dillon, et al., 1997; Dillon, et al., 
1999).   
 
In 1997, Dillon et al. compared the COSI to several other subjective measures of 
hearing aid benefit.  The other instruments used in the study were the HHIE (Ventry and 
Weinstein, 1982), a modification of the Profile of Hearing Aid Benefit (Cox, Gilmore, & 
Alexander, 1991; Cox & Rivera, 1992); the Shortened Hearing Aid Performance 
Inventory for the Elderly (Dillon, 1994); and the Hearing Aid Users Questionnaire 
(Forster and Tomlin, 1988).  From this study Dillon, et al. (1997), concluded that the 
COSI could be used validly and reliably in individual hearing aid fittings.   
 
In 1999, Dillon et al. utilized the COSI along with the HAUQ (Forster & Tomlin, 
1988) to assess the outcomes of the Australian national hearing aid program. While the 
COSI measures client needs, changes in listening ability and final listening ability, the 
HAUQ assesses reported hearing aid use, benefit, problems and satisfaction.  The results 
of the study, which were based on clinician questionnaires, confirmed previous work 
(Dillon et al., 1997) finding the COSI is useful in individualized hearing aid fittings. To 
use COSI for programmatic comparisons, the specific situations were grouped into the 16 
standard categories and the data from these 16 categories was then compiled across 
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patient groups of interest.  The results indicated that COSI data were useful for describing 
differences in hearing aid benefit across sub-groups of the total population served.  From 
this the researchers suggested that COSI data could be used for comparing service quality 
and outcomes across different centers. 
 
Although the results of this study (Dillon, et al., 1999) support using the COSI as 
part of program evaluation, one issue that remains to be addressed is whether or not 
multiple clinicians would group a specific situation nominated by a patient into the same 
standard category.  If the COSI data is to be used to assess service quality and outcomes 
for a multi-practitioner dispensing system, then it is important to ascertain if there is 
agreement and reliability of categorizations across clinicians.  
 
In the same study Dillon et al (1999) noted that although the use of the COSI in 
the Australian Hearing Service was voluntary, it was being administered to 40% of the 
patients in the system and that the overall opinion of the audiologists in the system was 
favorable toward using the COSI.  While 40% may seem low, it appears to be 
substantially greater than the 22% rate reported for all subjective outcome measures in 
the United States (Martin, 1998). 
  
In the United States, administrators of the Department of Veterans Affairs 
Hearing Aid Program (VANHAP) have expressed a need to implement subjective 
outcome measures as a routine part of its hearing aid dispensing protocol (personal 
communication with L. Beck, 1999). At present the VANHAP reports contain only 
numeric data such as the number of hearing aids dispensed and the number of hearing 
aids returned.  The central office of the VANHAP obtains no other clinical outcome 
measures at this time (personal communication with L. Beck, 2000).  
 
Audiologists in the VANHAP dispensed over 130,000 hearing aids in 1998 at a 
cost exceeding $45,000,000.  By fiscal year 2000 these numbers had grown to 187,500 
and $66,500,000.  Assessing the quality of the service provided is important in any 
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professional practice, and this is especially true with a system as large as the VANHAP. 
The use of subjective outcome measures can provide information as to how well the 
needs of the individual veteran are being met (i.e., they can assess the quality of the 
intervention).  This information would be particularly useful for the central office of the 
VANHAP if the results from the many centers in the system can be compiled and used 
for systemic oversight.  Many VANHAP clinics already use subjective outcome 
measures, but there is no standardization across the entire system.   
 
To use subjective outcome measures systemically, standardization is necessary. 
Several key elements must be considered before a particular instrument can be suggested 
for standard use across the dispensing clinics of the VANHAP.  Among these are:  1) the 
time required to administer the instrument must be commensurate with the utility of the 
measure; 2) the information provided must be beneficial to the clinician in helping an 
individual patient; and 3), the information provided should allow for systemic oversight 
of a multi-clinic/multi-clinician system.   
 
The COSI appears to meet these requirements. Before the COSI can be 
implemented in the VANHAP, however, the agreement of the categorization process 
across clinicians must be determined and the assessment of the utility of the COSI by the 
audiologists within the VANHAP should be obtained.  Also, it is important to 
demonstrate if the utility of the COSI that was evident in Australia is also evident in an 
evaluation conducted independently from the instruments developers. 
  
The specific purposes of this work were to: 
(1) Determine inter-rater agreement and reliability of classification of patient 
identified specific situations into the 16 standard categories; and, 
(2) Conduct an independent examination of the COSI as a fitting tool. 
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METHOD 
 
Participants 
 To address the goals of this study, it was important for data to be collected from 
multiple VA clinics and from multiple clinicians.  Attempts were made to achieve a 
balance among the size and complexity of audiology clinics in the VA system.  
Audiologists from three VANHAP centers (labeled Clinic A, Clinic B, and Clinic C in 
this report) were recruited for participation and one audiologist at each of these clinics 
was designated as the site coordinator for the investigation. A total of 50 COSI forms 
were to be completed at each of these sites. Within the three centers, a total of eight 
audiologists participated in the study.  After a site had agreed to participate COSI forms 
were sent to the site coordinator for distribution among the participating audiologists.  A 
copy of the COSI form is shown in Appendix A.   
 
Independent Observers 
 To assess inter-observer agreement, two experienced audiologists were recruited.   
Both were experienced in hearing aid fitting and in the administration of the COSI. 
 
Instructions for COSI Administration 
In addition to receiving the COSI forms, the site coordinator at each of the three 
VANHAP sites was provided with written instructions for the administration of the 
COSI.  These instructions were to be distributed to each audiologist participating in the 
investigation.  No efforts were made to verify if the participating audiologists had read 
the instructions.  The instructions were very similar to those used by the Australian 
Hearing Aid System (Dillon, et al., 1997).  A copy of the instructions is shown in 
Appendix B.  A key element of the instructions was to stress that the patient should be as 
specific as possible about the situation identified. For example, wanting to hear better in 
a noisy environment would not be sufficiently specific.  On the other hand, wanting to 
hear my wife better at the dinner table would be better and wanting hear my wife better 
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at the dinner table when there are more than four to five people at dinner would be better 
still.   
 
COSI Procedure 
The standard COSI form shown in Appendix A was used in this investigation.   
Other than adding the COSI administration, participating clinics were instructed to make 
no other changes in their standard protocols for hearing aid selection, fitting, and follow-
up.  Also, the procedures for administering the COSI as a subjective outcome measure in 
a clinic followed the format recommended by Dillon et al. (1997).   
 
During the initial hearing aid selection patient visit, the patient was instructed to 
identify from one to five specific situations that were important to him/her and that he/she 
wished to have improved by wearing amplification. Once all situations were identified 
the patient was instructed to rank order them.  Next, the audiologist recorded the 
appropriate standard category on the COSI form for each of the specific situations.  A list 
of the 16 standard categories is on each COSI form and is shown in Table 1.  For 
example, if the specific situation identified by the patient was wanting to hear my wife 
better at the dinner table when there are more than four to five people at dinner would be 
placed in category three, which is conversation with 1 or 2 in noise.   
 
Table 1.  COSI Categories 
1. Conversation with 1 or 2 in quiet 
2. Conversation with 1 or 2 in noise 
3. Conversation with group in quiet 
4. Conversation with group in noise 
5. Television/Radio @ normal volume 
6. Familiar speaker on phone 
7. Unfamiliar speaker on phone 
8. Hearing phone ring from another room 
9. Hear front door bell or knock 
10. Hear traffic 
11. Increased social contact 
12. Feel embarrassed or stupid 
13. Feeling left out 
14. Feeling upset or angry 
15. Church or meeting 
16. Other 
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At the end of the hearing aid fitting process, the second part of COSI 
administration was to be completed during a follow-up visit.  The participating clinics 
were allowed to complete this portion of the COSI within the normal clinical fitting 
protocol of the facility.  For the purposes of this investigation, the second phase of COSI 
administration was not required.   
 
Once the COSI form was completed, a copy was sent to the investigators.  The 
specific situations identified by the patients and the categorization of the situations served 
as the input data for the first part of this investigation. 
 
Clinician Questionnaire 
Once each audiologist had completed his/her allotted number of COSI forms, 
he/she was given a copy of the Clinician Questionnaire (Appendix C) to complete. The 
Clinician Questionnaire consisted of two parts.  Part I consisted of five questions that 
required the clinician to rate several aspects of the COSI.  A list of these questions is 
shown in Table 2. 
 
For all five questions, the clinician was asked to respond by circling a number on 
a slide scale that ranked from 0.0 to 4.0 in increments of 0.5 with 0.0 rating as the poorest 
opinion and 4.0 rating as the highest opinion.  To facilitate selection, four descriptors 
were associated with the numeric ratings.  For example, for question 5, the four 
descriptors of ease of use due to the open response format were very easy to use, 
somewhat easy to use, not very easy to use, and very hard to use.  These 
descriptors were placed between the numeric ratings.  For example, very easy to use 
was positioned between 4.0 and 3.0, while  very hard to use was placed between 1.0 
and 0.0. 
 
Part II of the Clinician Questionnaire was a series of informational questions.  
These were designed primarily to obtain background information about the participating 
audiologist that might facilitate the interpretation of the data obtained in Part I of the 
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Clinician Questionnaire.  For example, one question was to determine if the clinician had 
ever used a subjective outcome questionnaire, and a second question asked, what 
measure(s).  Another question asked what measures the clinician generally used to 
validate hearing aid fittings.  Other questions covered demographic data such as years 
practicing audiology, the size and type of audiology clinic, the academic level of the 
audiologist, and the number of audiologists in the clinic. 
 
Table 2.  Part I of Clinicians Questionnaire 
1. Clinical Usefulness Rate the overall usefulness of the COSI in the hearing aid 
fitting process 
2.   Administration Time Asses the time required to administer the COSI relative 
to its clinical utility 
3. Comparison  As compared to other subjective outcome measures 
(such as the APHAB) the COSI is: 
4.  Effectiveness of data 
collected 
Rate the effectiveness of the data collected from the 
patients by using the COSI in refining and implementing 
the hearing aid selection and fitting process 
5.  COSI format The open response format makes the COSI: 
 
Data analysis 
 To assess inter-observer agreement and reliability, the categorization data were 
first examined in a series of confusion matrices comparing (1) Observer 1 (originating 
audiologist) to Observer 2; (2) Observer 1 to Observer 3; and, (3) Observer 2 to Observer 
3. Second, Cohens kappa (Bateman & Gottman, 1986) was used to assess the level of 
agreement across the three observers. This statistic was chosen because it takes into 
account agreement that may occur by chance alone. Finally, as recommended by 
Bateman & Gottman (1986), the data were used to calculate Cronbachs alpha, a measure 
of generalizability. Then, to address the issue of clinical utility, the data obtained through 
the clinician questionnaire were examined using descriptive analysis.  
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RESULTS AND PRELIMINARY DISCUSSION 
 
Inter-observer agreement 
 The first purpose of this study was to examine the inter-observer agreement of the 
COSI categorization procedure.   107 patients (37 from Clinic A, 50 from Clinic B, and 
20 from Clinic C) at the three participating clinics identified a total of 313 specific 
situations.  Overall, this is an average of 2.9 specific situations for each patient.  By 
clinic, the average number of specificsituations was 2.6 for Clinic A, 3.1 situations for 
Clinic B, and 2.7 situations for Clinic C. 
 
 It will be recalled that the instructions were for the audiologist to classify each of 
the identified situations into one of the 16 standard categories.  This classification was 
then repeated by each of the two independent observers.  In nine cases (six at the 
originating clinics and three by the independent observers) specific situations were placed 
in more than one category.  As a result, these nine cases were omitted from the analysis 
leaving a total of 304 cases to be analyzed. 
 
 Confusion matrices were constructed to assess the agreement across the observers 
as a function of the categories. The matrices are shown in Appendix D.  Agreement 
between observers was very good.   The overall agreement across all three observations is 
78.6 %.  The agreement between the original observer and each of the two independent 
observers and between the two independent raters were also very good (77.15 %, 77.5 %, 
and 80.1 %).  On closer inspection the majority of the disagreements arose when 
distinguishing between two of the general categories.  These two categories were: (1) for 
understanding familiar speaker on the phone (53.4 %) and (2) for understanding 
unfamiliar speaker on the phone (67.8 %).  Also, the disagreements among the 
observers in these two categories were almost entirely due to placing the situation into the 
other of the two phone groups.  For example, all nine of the disagreements for the 
category unfamiliar speaker on the phone categorized the situation as familiar speaker 
on the phone.  The disagreements for familiar speaker on the phone were similar with 
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16 of the 20 disagreements placing the situation in unfamiliar speaker on the phone.   If 
the two categories had been entered as a single understanding speakers on the phone 
category, the agreement levels across observers jump to 90.7 % for familiar speakers on 
the phone and to 100 % for unfamiliar speakers on the phone. 
 
 When assessing levels of agreement between independent raters, there is 
agreement at some level simply due to chance.  To fully assess the true agreement across 
raters, the agreement due to chance needs to be taken into account.  Cohens kappa is 
designed to account for agreement due to chance.   Cohens kappa is defined as:  
      k  =   Po  - Pc_                                                                                        (1) 
     1 -  Pc 
 
where Po is the proportion of agreement actually observed and Pc is the proportion of 
agreement due to chance.  To derive Po the actual number of agreements among the 
original scoring at the participating clinics and the independent raters are summed.   This 
sum is then divided by the total number of comparisons made by the raters.  Pc is 
obtained by summing the by chance agreement for each of the sixteen categories.  To 
determine the chance probabilities for any of the sixteen categories, the first step is to 
determine the chance probability for each of the two raters in that category and then find 
the product of the two probabilities.  All of these products are then added together to 
determine the total probability by chance (Bakeman & Gottman, 1986).    
 
 An analysis of the data in this study revealed a Cohens kappa score of 0.753.  
According to Bakeman & Gottman (1986), a kappa score above 0.70 denotes 
significant agreement.  Fleiss (1981) reports that a kappa above 0.75 denotes 
excellent agreement across observers. 
 
 The final factor that must be considered when assessing agreement across 
independent observers is whether or not the agreement is reliable and generalizable.  
Bakeman and Gottman (1986) note that Cronbachs alpha can be used to assess these 
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factors.  Cronbachs alpha is a coefficient of reliability across observers and is computed 
as: 
    α  =  MSc_-_MSo_    (2) 
            MSc + MSo 
  
where MSc represents the pooled variance for the categories into which the specific 
situations were placed and MSo represents the variance for the observers.  In their 
discussion of Cronbachs alpha, Bakeman and Gottman (1986) noted that it was a novel 
reliability concept that equates reliability with two factors.  First, it attempts to assess 
whether the instrument does the work it was intended to do and second, if multiple raters 
do the work, it assess whether or not they get the same results.  They add that this implies 
that all we need to do to demonstrate generalizability and reliability of the measure is to 
show that the observers are essentially interchangeable.  Cronbachs alpha is a measure of 
how interchangeable the observers are.  In this study, Cronbachs alpha was .887.  This 
score demonstrates a high degree of reliability for the categorization and indicates an 
ability to generalize the procedure to other observers. 
 
COSI as a clinical tool 
 The second purpose of this study was to examine the usefulness of the COSI as a 
routine clinical tool.  The data for this analysis was collected using the Clinician 
Questionnaire (Appendix C) that was completed by each clinician following completion 
of all of their allotted COSI forms.  As noted in the methods section, in order for an 
outcome measure to be clinically acceptable it must meet several criteria.  First, the 
measure must be of clinical assistance in the intervention process.  Second, the clinician 
must find the measure to be relatively simple to use.  Third, the data collection process 
must be simple.  Fourth, the administration time for the measure must be commensurate 
with the usefulness of the data obtained.  The Clinician Questionnaire was designed to 
assess these criteria.  Eight clinicians from two clinics (Clinic A and Clinic B) submitted 
completed questionnaires.  This number is not considered adequate for achieving a valid 
and/or reliable assessment of the questions asked in the study.  The findings reported here 
are, therefore, merely preliminary.  These results will be used as pilot data to more fully 
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assess the clinical utility of the COSI and to validate the Clinician Questionnaire for use 
in future studies. 
 The results obtained from the questionnaire were analyzed with descriptive 
methods.  The results of the descriptive analysis of answers to Part I of the questionnaire 
are shown in Table 3.   
 
Table 3. Clinician Questionnaire scores, means, and standard deviations 
 Question 1 
Usefulness 
Question 2 
Time 
Question 3 
Comparison 
Question 4 
Effectiveness 
Question 5 
Format 
Clinician 1 3.5 2.5 3.5 3.5 4.0 
Clinician 2 3.5 3.5 2.5 3.5 4.0 
Clinician 3 3.0 2.5 2.5 2.5 3.5 
Clinician 4 2.0 2.0 2.0 2.0 2.0 
Clinician 5 3.0 3.0 2.5 3.0 1.5 
Clinician 6 3.0 3.5 2.0 3.0 2.5 
Clinician 7 2.5 3.5 2.0 2.5 2.5 
Clinician 8 2.5 4.0 3.0 1.5 2.5 
Mean 2.9 3.1 2.8 2.7 2.9 
Std. Dev 0.52 0.68 0.66 0.70 0.93 
 
Question 1 asked the clinicians to rate the usefulness of the COSI in the hearing 
aid fitting process.  The mean score of 2.9 on Question 1 suggests that the clinicians 
found the COSI to be between very useful and somewhat useful in the fitting 
process.  The standard deviation was 0.52.  This was the smallest variability among the 
eight questions and suggests that there is consistency across clinicians in their opinions of 
the utility of the COSI in the hearing aid fitting process.  Clinicians 1 and 2 rated the 
usefulness of the COSI at 3.5, Clinicians 3, 5, and 6 rated the usefulness at 3.0, and 
Clinicians 7 and 8 rated the usefulness at 2.5. Only Clinician 4 rated the usefulness lower 
than somewhat useful and this rating was a neutral 2.0. 
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Question 2 asked the clinicians to assess the administration time required for 
using the COSI relative to its clinical utility.  The average score of 3.1 was the highest 
rating obtained for any of the five questions.  The standard deviation was 0.68 with a high 
score of 4.0 and a low score of 2.0.  On closer inspection, it was observed that one 
Clinician 8 felt that the COSI was very efficient when assessing administration time 
(4.0).  Clinicians 2, 6, and 7 also felt that the administration time was very good (3.5) and 
Clinician 5 rated the administration time at 3.0.  Clinicians 1 and 3 rated the 
administration at 2.5, which equates to an average time.  Again, only Clinician 4 rated the 
administration time lower, with a 2.0 score.   
 
Question 3 asked the clinicians to compare the COSI to other subjective outcome 
measures.  The 2.8 average suggested that clinicians found the COSI to be better than 
most other subjective outcome measures.   For this question only one Clinician 1 rated 
the COSI the best and only Clinician 8 rated the COSI between the best and better 
than most.  Three (Clinicians 2, 3, and 5) rated the COSI at 2.5 (better than most) and 
three (Clinicians 4, 6, and 7) rated the COSI between better than most and worse than 
most (2.0) as compared to other subjective outcome measures.   
 
Question 4, which asked the clinicians to rate the effectiveness of the COSI data 
in refining and implementing the hearing aid selection and fitting process. On average the 
effectiveness was rated at 2.7.  Clinicians 1 and 2 rated the effectiveness of the COSI data 
for refining and implementing the selection and fitting process at 3.5 (very effective) and 
two others (Clinicians 5 and 6) rated it at 3.0 (between very effective and somewhat 
effective).   Clinicians 4, 6, and 7 had neutral ratings of 2.0 and Clinician 8 rated the 
COSI as not very effective with a 1.5 score. 
 
The last question, Question 5, asked the clinicians to assess the open response 
format used in the COSI relative to the ease of use.  The mean score of 2.9 indicated that 
the clinicians rate the open response format between somewhat easy to use and very 
easy to use.   However, the standard deviation (0.93) for Question 5 was the largest 
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among the five questions, which suggests a lack of consistency in clinician opinions of 
the open format.  Clinicians 1 and 2 rated the open format at a very positive 4.0, but 
Clinician 4 rated the format at a neutral 2.0 and Clinician 8 rated the format at 1.5. For 
the other four clinicians, Clinician 3 rated the COSI at 3.5 and Clinicians 6, 7, and 8 rated 
the open response format of the COSI at 2.5. 
 
Overall, the analysis of the responses to the questionnaire suggests a generally 
favorable opinion of the COSI among the participating clinicians. The results also 
indicated that the ratings were not uniformly favorable across all clinicians nor were they 
uniformly favorable for all the questions asked.  Overall, the most favorable rating was 
for the time of administration (Question 2) and the poorest rating was for the 
effectiveness of the data collected (Question 4).  The standard deviations were somewhat 
large, ranging from a low of 0.52 to a high of 0.93.  This variability was not unexpected 
given the small sample size.   
 
On closer inspection, several key elements stand out.  First, clinicians 1  3 were 
from one clinic (Clinic A), while clinicians 4  8 were from the second clinic (Clinic B).  
For all questions except Question 2 the respondents at the Clinic A had a more favorable 
impression of the COSI than did the respondents from Clinic B.  One possible reason for 
this difference may be that the clinicians at Clinic A had used the COSI as part of their 
hearing aid fitting protocol for some time.  At Clinic B, the COSI had not been used prior 
to the conduct of this investigation. 
 
A second possible reason for the difference between the two clinics is that one 
respondent from Clinic B (Clinician 4) had a substantially poorer opinion of the COSI 
than did any other participant, thereby skewing the data for Clinic B.  Clinician 4 rated 
each item on the questionnaire at 2.0.  For the 35 responses obtained from the other seven 
participants, only four other ratings were at the level of 2.0 or below.  It should be noted 
that Clinician 4 was the only participant in the investigation who reported had never 
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having used any subjective outcome measure to assess hearing aid performance prior to 
this study.   
 
A closer examination of individual responses reveals a relationship between the 
clinicians responses to the items on the questionnaire and their previous experience 
using subjective outcome measures.  Clinician 5, for example, found the open format 
structure (Question 5) of the COSI very hard to use.  This clinician reported using the 
APHAB as a standard fitting tool. Clinician 8 did not find the information obtained from 
the COSI very effective in refining and implementing the hearing aid selection and fitting 
process (Question 4).  Clinician 8 reported experience using both the APHAB and HHIE, 
but also reported not using these or any other subjective outcome measure on a routine 
basis.  Among the eight respondents to the clinician questionnaire, two other clinicians 
(both from Clinic B) reported that they not use any subjective outcome measure, while 
the other six reported that they do use one or more subjective outcome measures (all 3 
clinicians at Clinic A and 2 or the 5 from Clinic B).  Clinician 4, who rated the COSI at 
2.0 for each of the 5 questions, reported never having used any subjective outcome 
measure prior to this investigation.  Clinician 7, who reported not routinely using any 
subjective outcome measures, rated the COSI at 2.0 when comparing the COSI to other 
subjective outcome measures (Question 3).  Clinician 6, who reported use of the APHAB 
as a routine outcome measure, also rated the COSI at 2.0 as compared to other outcome 
measures. 
 
SUMMARY AND CONCLUSIONS 
General Summary 
 The results of the study are encouraging.  The response pattern of the participating 
clinicians to using the COSI as a standard part of the fitting protocol is good.  The 
clinicians found the COSI to be useful in the overall fitting process, they felt the 
administration time was commensurate with the clinical utility, and they felt that the 
COSI was somewhat helpful in the hearing aid selection and fitting process.  Also, most 
participating clinicians rated the COSI better than most other subjective outcome 
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measures and they also reported that the open response format was somewhat easy to use.  
The combined ratings of overall usefulness and appropriate administration time are 
especially encouraging for the possibility of implementing the COSI on a system wide 
basis within the VANHAP. 
 
The very high degree of agreement across observers in the process of categorizing 
the specific situations identified by patients is also very encouraging.  As a result it 
should be possible to use the categorization as a tool of systemic oversight.  This allows 
the managers of the VANHAP to use the categorization portion of the COSI to help 
assess the efficacy of hearing aid fittings throughout its system.  This capability can be 
used in several ways.   
  
First, the managers can assess how well patients with certain types of outcome 
desires are being served.  For example, they could determine how well patients who 
identified specific situations that were categorized as listening to one or two persons in 
quiet as their most important goal in the amplification process were fit.  The two follow-
up measures in the COSI (degree of change and final ability [with hearing aid]) could be 
summarized across all patients who are sorted into that category and used to determine 
how much benefit these patients received and how well they felt they hear when listening 
to one or two persons in quiet environments.   
  
A second way in which the reliable categorization can be used is to assess the 
outcomes of fittings at individual clinics within the VANHAP.  The managers of the 
system should be able to look at how well individual clinics do in fitting patients in each 
of the sixteen categories. If some clinics show a greater degree of change improvement or 
higher final ability (with hearing aid) scores than others, the data about type of hearing 
aid fittings made and/or the fitting protocol can be examined to determine why one clinic 
might do better than others for certain types of problems.   
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A third way to use this result is to help provide information to hearing aid 
researchers and manufacturers.  By identifying those categories where patients do very 
well or do very poorly, research efforts can be focused on those areas in the greatest need 
of improvement.   
 
 A fourth area of use is to allow for the assessment of different amplification 
strategies for different types of hearing problems.  This use is closely related to the 
critical assessment across clinics.  For example, the use of compression limiting or wide 
dynamic range compression could be compared according to the listening environments 
important to the patient. 
 
Problems Encountered 
 In the conduct of this study some problems did arise.  The first problem was that 
not all COSI forms were completed in full compliance with the instructions.  The 
researchers chose to supply each clinic with written instructions for the use of the COSI.  
It was decided not to provide specific on site training beyond these written instructions.  
In most cases, the written instructions were adequate.  In a few situations, the input from 
the participating clinics indicated that further instruction would be beneficial.  For 
example, in six of the 313 specific situations identified by patients, the clinician placed 
the situation into multiple categories rather than one category as instructed.  This problem 
should be very easy to remediate.  A second example of a need for additional training 
was that some clinicians tended to describe the specific listening situation on the COSI 
form in words that approximated the words used in the sixteen general categories.  This 
problem would probably be eliminated by simply reminding the clinicians that the intent 
of the initial COSI interview is to have the situation described in the patients own words.   
 
 Neither of these situations was widespread in the data collected and they were not 
felt to have degraded the validity of the study in any way.  If the use of the COSI for 
systemic oversight is implemented within the VANHAP or any other hearing aid delivery 
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system, early inspection of the completed forms followed by periodic random review of 
COSI forms should allow for rapid repair of these minor difficulties.  
 
 More meaningful problems were encountered in the pilot study of the assessment 
of the COSI as a clinical tool.  Most importantly, the questionnaire did not include a 
means of assessing the overall rating of the COSI as a clinical tool.  In addition, there was 
question as to the placement of the descriptors in Part I of the questionnaire relative to the 
numeric value.  For example, in Question 1, of no use was placed between the numeric 
ratings of 0.0 and 1.0.  The question arose as to whether this placement is appropriate 
or would it be more appropriate for of no use to be equated with a numeric equivalent 
of 0.0.   
 
 None of these problems hampered the conduct of the present study.  All, however, 
should be addressed prior to conducting a larger survey of clinician opinions of the COSI 
as routine part of clinical operations.  
 
Recommendations 
 While the results of the study suggest that the COSI is a very user-friendly 
subjective outcome measure capable of being used to provide systemic oversight of the 
VANHAP, the study findings some shortcomings that may be overcome by implementing 
the following recommendations: 
 1) Reduce the number of standard categories.  For example, combining the two 
telephone listening categories (categories 6 & 7) would increase the agreement across 
different observers. 
 2) Provide training beyond the written instructions. The two areas of problems 
encountered in the data collection are both readily amenable by additional training.  The 
two problems encountered were 1) sorting the specific situations into more than 1 of the 
16 standard categories and 2) using the terms of the standard categories in listing the 
specific situations.  More extensive training on the clinical use of the COSI should 
resolve both of these problems. 
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 3) Add a question to the Clinician Questionnaire to determine the clinicians 
overall opinion of the COSI. 
 4) Examine changing the scaling procedure used for the Clinician Questionnaire 
to create a more consistent descriptor among all of the questions 
 5) Examine the relationship between the descriptors and the numeric scaling in 
the Clinician Questionnaire. 
 
Final Comments 
In summary, this study shows that the COSI can be used reliably within the 
VANHAP or any other hearing aid delivery system to oversee the effectiveness of its 
hearing aid delivery process.  In addition, this reliability can also be used to assist in 
conducting hearing aid research and in developing new amplification products and/or 
strategies to meet the listening needs of patients. 
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Appendix A 
COSI Form 
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Appendix B 
Instructions for COSI Administration 
 
I.  Introduction 
 The COSI is a subjective hearing aid outcome measure that is administered by the 
audiologist in two phases.  In the first phase the patient identifies listening situations that 
he/she would like to have improved with amplification.  In the second phase, after the 
hearing aid(s) is/are fit, the change in hearing function for the identified listening 
situation is recorded.  This change is noted descriptively among five choices ranging 
from worse to much better.  At this time the patient is also asked to note their final 
hearing ability.  Once again the patient chooses among five options.  For this selection 
the options range from hardly ever to almost always.  The descriptive terms used to 
label the final hearing ability relate to a numerical equivalent that allows for quantifying 
the degree of benefit derived.  The COSI also contains one other component.  At the end 
of the first phase of COSI administration the audiologist categorizes each of the patient 
identified specific listening situations into one of sixteen general acoustic categories.   
 
II. COSI Administration (See COSI form in Appendix A). 
1. Phase I: Identification of specific listening situations and categorization into 
general acoustic categories. 
a.  Identification of specific listening situations.  During the initial hearing aid 
selection visit, the audiologist will ask the patient to identify up to five specific listening 
situations in which he/she would like to hear better.  The key word in this step is 
specific.  The patient should be encouraged to be as specific as possible.  For example, 
wanting to hear better in a noisy environment would not be sufficiently specific.  
Wanting to hear better at the dinner table much better, but even this should be further 
delineated.  If hearing better at the dinner table is identified, the audiologist should clarify 
how many people typically are at the dinner table.   Each of the identified listening 
situations should be recorded on the COSI form under the appropriate heading.  If the 
patient identifies more than one specific listening situation the audiologist should ask the 
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patient to rank each situation in order of importance.  The audiologist will note the 
importance in the appropriate box next to the description of the specific listening 
situation.  The most important situation would be ranked as 1, with the second most 
important ranked as 2, and so on until each situation identified by the patient is so 
ordered. 
 
b. After the patient has identified from one to five specific listening situations, 
the audiologist should categorize each identified situation into one of the 
sixteen general acoustic categories listed on the COSI form.  The category 
is noted in the box corresponding to the description of the specific listening 
situation. 
 
 
2. Phase II.   Assessment of improvement 
a.  The audiologist should ask the patient to rate the degree of change in hearing 
ability for each specific listening situation identified in phase one.  The patient choices 
are worse, no difference, slightly better, better, and much better.  The 
audiologist will record the results in the appropriate box on the COSI form.   
 
            b. Finally, the audiologist should ask the patient to rank their final ability to hear 
with the hearing aid(s) in each identified specific listening situation.  The choices for this 
response are hardly ever, occasionally, half the time, most of the time, and 
almost always.  If the patient prefers an numerical scale, each of these responses has a 
numerical equivalent on the COSI form.  The audiologist also records these responses in 
the appropriate box on the COSI form.   
 
3.  Phase III.  Submission of COSI form for this study 
a. The results obtained during this session should be used to assist in counseling 
the patient and/or in guiding the audiologist in making adjustments to the hearing aid 
fitting(s).  Once the degree of change and final ability information are recorded the 
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clinical used of the COSI is complete.  For the purposes of this study, one more action 
should be taken.  Upon completion of the clinical use of the COSI, the audiologist should 
make a copy of the COSI form with the patient name and audiologist name obliterated.  
This unidentifiable copy should then be sent to the researchers at the following address: 
Robert F. Zelski, M.M.Sc. 
Dept. CSD 
4202 East Fowler Avenue 
BEH 255 
Tampa, FL. 33620-8150 
 
           b. If there are any questions, please contact Robert Zelski at (813) 974-9772 or at  
rzelski@chuma1.cas.usf.edu 
 
Robert F. Zelski  35 
 
 
 
Appendix C 
COSI CLINICIANS QUESTIONNAIRE 
Part I 
(Please circle the number that most closely reflects your opinion) 
 
1. CLINICAL USEFULNESS:   
Rate the overall usefulness of the COSI  in the hearing aid fitting process.   
 
          Very             Somewhat         Slightly            Of No  
         Useful              Useful             Useful                Use 
 ____________________________________________ 
4.0       3.5        3.0        2.5       2.0       1.5        1.0      0.5         0.0 
 
2. Administration Time: 
Assess the time required to administer the COSI relative to its clinical utility 
  
   Very Little       Average       Too Much       Excessive 
     Time               Time              Time              Time__     
___________________________________________ 
4.0      3.5        3.0        2.5       2.0       1.5        1.0      0.5         0.0 
 
3. Comparison: 
As compared to other subjective outcome measures (such as the HHIE or APHAB) 
the COSI is: 
 
    The          Better than     Worse than        The  
     Best            Most         Most           Worst 
____________________________________________ 
4.0      3.5        3.0        2.5       2.0       1.5        1.0      0.5         0.0 
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COSI CLINICIANS QUESTIONNAIRE 
 
 
4. Effectiveness of data collected: 
Rate the effectiveness of the data collected from the patients by using the 
COSI in refining and implementing the hearing aid selection and fitting 
process. 
 
    Very     Somewhat       Not very   
Effective      Effective        Effective           Useless 
____________________________________________ 
4.0      3.5        3.0        2.5       2.0       1.5        1.0      0.5         0.0 
 
 
5. COSI format: 
The open response format makes the COSI: 
 
Very easy  Somewhat easy Not very    Very hard  
    to use            to use            to use          to use__ 
_____________________________________________ 
4.0      3.5        3.0        2.5       2.0       1.5        1.0      0.5         0.0 
 
COSI CLINICIAN’S QUESTIONNAIRE 
Part II 
1. Have you ever used subjective hearing aid benefit outcome measures before? 
 
Yes   No 
 
2. What other subjective hearing aid benefit measures have you used? 
 
APHAB     HHIE     GHABP     SHAPI     Other___________ 
 
3. Do you presently use any subjective hearing aid benefit measure(s)  as a standard 
fitting tool?  If so, which one(s)? 
 
Yes   No 
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COSI CLINICIAN’S QUESTIONNAIRE 
Part II 
 
4. a.   Have you ever used the COSI before?     Yes   No 
b. If so, do you use it now?          Yes  No 
c. If you use it now, how regularly do you use it (prior to this study)? 
Routinely Frequently Occasionally     Rarely 
 
5. What other measures do you use routinely to validate the efficacy of hearing aid 
fittings? 
 
Functional Gain     Real Ear Measures    Word Recognition     Speech in Noise 
 
Other______________ Other_________________ 
 
6. How many audiologists dispense in this clinic?   
 
_____ 
 
7. If there are multiple audiologists who dispense through this clinic, do all use the same 
dispensing protocol? 
 
Yes   No 
 
8. What type of VA clinic do you work in? 
 
Medical Center   Hospital   Full-Time Outpatient Clinic   Part-Time Outpatient Clinic   
 
9.    How many years have you been practicing audiology?        _________ 
 
10.   What your academic level (degree) Ph.D.   Au.D.  Other Doctorate    Masters 
 
Comments:______________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
Robert F. Zelski  38 
 
 
 
Appendix D 
Confusion Matrices 
D-1 Summary Confusion Matrix for all Observers 
 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 
1 
 
128 4 4 5        2   1 13 
2 
 
4 123 7 14        1   4 8 
3 
 
6 4 38 2           2 5 
4 
 
4 16 2 49             
5 
 
 2   164 2 2         4 
6 
 
    2 23 16         2 
7 
 
     9 19          
8 
 
       15         
9 
 
                
10 
 
         2      2 
11 
 
 2         7      
12 
 
1  2         14    3 
13 
 
            6    
14 
 
                
15 
 
 5 1            56  
16 
 
6 3 1 2 8 2 4   2  2    76 
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Appendix D 
Confusion Matrices 
D-2 Confusion Matrix for Observer 1 vs. Observer 2 
 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 
1 
 
45 2 1 1            3 
2 
 
1 41 3 4            3 
3 
 
3 2 13             1 
4 
 
2 7 1 15             
5 
 
    55 2          2 
6 
 
     9 1          
7 
 
     7 4          
8 
 
       5         
9 
 
                
10 
 
               2 
11 
 
          2      
12 
 
1  1         4    2 
13 
 
            2    
14 
 
                
15 
 
 1             20  
16 
 
3 1 1 1 2 2 2         23 
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Appendix D 
Confusion Matrices 
D-3 Confusion Matrix for Observer 1 vs. Observer 2 
 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 
1 
 
40 1 1 1        1   1 4 
2 
 
2 39 2 6        1    3 
3 
 
2  12 1           2 2 
4 
 
2 7  16             
5 
 
 1   53  2         2 
6 
 
     7 3         1 
7 
 
     1 10          
8 
 
       5         
9 
 
                
10 
 
         2       
11 
 
 1         3      
12 
 
  1         6    1 
13 
 
            2    
14 
 
                
15 
 
 2 1            18  
16 
 
3 1  1 5  2         24 
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Appendix D 
Confusion Matrices 
D-4 Confusion Matrix for Observer 2 vs. Observer 3 
 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 
1 
 
43 1 2 3        1    6 
2 
 
1 43 2 4           4 2 
3 
 
1 2 12 1            2 
4 
 
 2 1 18             
5 
 
 1   56            
6 
 
    2 7 12         1 
7 
 
     1 5          
8 
 
       5         
9 
 
                
10 
 
                
11 
 
          2      
12 
 
           4     
13 
 
            2    
14 
 
                
15 
 
 2             18  
16 
 
 1   1     2  2    29 
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